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(54) METHOD AND DEVICE FOR PRODUCING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device for producing a substrate, in which a resin pattern 
free from an unevenness can be formed on the 
substrate. 

SOLUTION: The substrate (50) is allowed to coincide 
with a master disk (30), in which uneven patterns are 
formed, on one face. A resin (60) is soaked along the 
coinciding face of both the substrate and the master disk 
from the end side of one hand of the master disk and' 
also the atmospheric pressure of the other end side is 
established relatively lower than end side of one hand of 
the master disk and thereby the resin is pulled into the 
uneven patterns of the master disk. The resin spread in 
the inside of the uneven patterns of the master disk is nn 
cured and the substrate is separated from the master disk and a resin pattern transcribed 
from the master disk is obtained on the substrate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 5] 




[ Drawing 1] 
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[ Drawing 2] 
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[ Drawing 3] 
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[ Drawing 7] 
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[ Drawing 8] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method and manufacturing 
installation of the substrate which has a detailed resin pattern on a substrate especially about 
the ultra-fine processing technology of optical elements, such as a diffraction grating, a liquid 
crystal display, a semiconductor, etc. 
[0002] 

[Description of the Prior ArtJConventionally, methods of forming the resin pattern of a thin film 
on a substrate include methods, such as the 2P method. That is, resin is applied to a 
substrate, the original recording in which the pattern which has an inclination, a level 
difference, etc. in the surface was formed is pressed against resin, and resin is stiffened. Then, 
a resin pattern is formed on a substrate by making original recording estrange. 
[0003] However, if original recording is pressed after applying resin to a substrate, in order to 
insert resin between a substrate and the uneven pattern layer of original recording, the 
thickness portion called "wooden clogs" exists ( drawing 8). for this reason - from a substrate 
face as shown in drawing 5 or drawing 6 -- promptly - an inclination - **** - it is difficult to 
obtain shape [ like ]. It is difficult for control of the height from the substrate face of original 
recording to be also difficult, and to secure the homogeneity of the resin thickness within a 
field, and the homogeneity of contraction by existence of this "wooden clogs." Then, the MIMIC 
method was developed as a method of forming a resin pattern without "wooden 
clogs" (international-publication number: W097/33737). 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the describing [ above ] MIMIC method, 
the problem that the range in which resin spreads is narrow, and the spreading speed is slow 
is on a substrate. In order to use rubber, resin, etc. as an original recording material, the 
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problem of being difficult also has highly precise pattern formation. 
[0005]Therefore, the purpose of this invention Is as follows. 

Let resin permeate broadly and promptly on a substrate in the thing of original recording 
distinguished between one end and its another side one end on the other hand. 
Provide the manufacturing method of the substrate^which makes it possible to form a resin 
pattern without highly precise "wooden clogs 1 ' by making original recording into a metallic 
master. 

[0006]An object of this invention is to provide the manufacturing installation which makes it 
possible to form a resin pattern without the above "wooden clogs" on a substrate. 
[0007] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose a 
manufacturing method of a substrate of this invention, Double a substrate and original 
recording in which an uneven pattern was formed flat-tapped, and make resin permeate over 
this mating face of the above-mentioned substrate and the above-mentioned original recording 
from the one end side of the above-mentioned original recording, and. Resin of the above- 
mentioned original recording which set up relatively. atmospheric pressure of the another side 
one end low, drew the above-mentioned resin in aQ uneven pattern of the above-mentioned 
original recording, and spread in an uneven pattern of the above-mentioned original recording 
rather than one end on the other hand is stiffened, and a resin pattern which estranged the 
above-mentioned substrate and the above-mentioned original recording, and was transferred 
from said original recording on the above-mentioned substrate is obtained. 
[0008]Since resin spreads easily on a substrate by having this composition, a range in which 
resin on a substrate spreads is expandable, the homogeneity of thickness of resin applied is 
securable, and a resin pattern which does not have "wooden clogs" on a substrate can be 
obtained. Penetration time of resin is shortened. 

[0009]Preferably, relative setting out of the above-mentioned atmospheric pressure is 
performed by performing suction from another side one end of the above-mentioned original 
recording. t t ' 

[0010]Preferably, relative setting out of the above-mentioned atmospheric pressure is 
performed by [ of the above-mentioned original recording ] pressurizing one end on the other 
hand, and decompressing another side one end of the,above-mentioned original recording. 
[0011 preferably, osmosis of the above-mentioned :resin is performed by capillarity. 
[00 12] Preferably, the above-mentioned original recording is a metallic master of an about 100- 
micrometer thin film, and a cushioning material is formed in the non-pattern surface side side, 
and it is made as [ become / doubling with the above-mentioned substrate and original 
recording / uniform ], for example. By using a metallic master as original recording, highly 
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precise pattern formation becomes possible. 

[0013]Preferably, the above-mentioned resin is thermosetting or a photo-setting resin. 
[0014]A manufacturing installation of this invention is provided with a force means which forces 
La Stampa on a substrate, air pressure difference means forming which gives air pressure 
difference to the above-mentioned substrate and both sides of La Stampa, and a resin feeding 
means which supplies resin to a side with high atmospheric pressure relatively among both 
sides of above-mentioned La Stampa. ][ 

[0015]A manufacturing installation of this invention is provided with a force means which forces 
La Stampa on a substrate, a pressure reducing device which decompresses atmospheric 
pressure in a wrap chamber and the above-mentioned chamber for the above-mentioned 
substrate and at least a part of La Stampa, arid a resin feeding means which supplies resin to 
the circumference of La Stampa of the above-mentioned chamber exterior. 
[0016]Preferably, the above-mentioned manufacturing installation is further provided with a 
boost means to increase atmospheric pressure of the above-mentioned chamber exterior. 
[0017]by having this composition, resin which, permeates over a mating face of a substrate and 
original recording becomes that it is easy to be drawrvjn a detailed crevice between a 
substrate and original recording (or - pushed in), and fully comes to spread by inside of an 
uneven pattern of original recording. Penetration tirpe.is shortened. 
[0018]Preferably, the above-mentioned manufacturing installation forms La Stampa with a 
metal thin film of about 100-micrometer thickness, for example, and forms a cushion layer in 
the back (non-pattern surface side). . v 

[0019]By having this composition, the adhesion of La Stampa and a substrate improves over 
the whole surface of a substrate face. Homogeneous reservation of thickness of resin formed 
as an optical element etc. becomes easy. Since a metallic master is used, process tolerance of 
a pattern improves. 
[0020] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described with 
reference to drawings. A 

[0021] Drawing 1 and drawing 2 are the explanatory vieyvs explaining the process of the 
manufacturing method of the substrate of this invention. First, in order to manufacture La 
Stampa, as shown in drawing 1 (a), the surface treatment of the glass substrate 10 is 
performed. In this processing, precision polish of the surface of the glass substrate 10 is 
carried out, and a smooth recording surface is formed. 

[0022]Next, a photoresist film formation process is performed. As shown in drawing 1 (b), the 
photoresist film 20 is formed on the glass substrate 10 with a spin coat method etc. at 
predetermined thickness. 1 

[0023]The exposure process which exposes patterns, such as an optical element, to this 
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photoresist film 20 is performed. As shown in drawing 1 (c), the laser beam 2 modulated by 
pattern information is converged on the photoresist film 20 with the object (for condensing) 
lens 1, by scanning the photoresist film 20 top, photoresist is exposed and an element pattern 
is recorded. It may be exposure by a stepper etc. v ■ 

[0024]Next, the developing process of photoresist is performed. As shown in drawing 1 (d), the 
photoresist film 20 of the portion exposed by the previous process is dissolved with a 
developing solution, and the uneven pattern 20 is formed. 

[0025]A conductor chemically-modified [ which forms a conducting film in this uneven pattern 
surface ] degree is performed. This conducting film is formed by depositing metal, such as 
nickel (nickel), on the surface of an uneven pattern with a sputtering technique, a non- 
electrolytic decomposition process, etc. (not shown). 

[0026]As shown in drawing 1 (e) by using this conducting film as an electrode, with 
electroforming, nickel etc. are deposited, the metal layer 30 is formed and a mold is created. 
Thus, although forming in about 300-micrometer thickness is usually common as for La 

V*' 

Stampa (metallic master) 30 created, More preferably, in order to improve adhesion with the 
below-mentioned substrate, and homogeneity; the/thickness of La Stampa 30 is formed in an 
about 100-micrometer thin film, and the cushioning, material 40 is further formed in the La 
Stampa rear face. 

[0027]That is, the rear-face polishing process of La_Stampa 30 is performed. The rear face 
(non-pattern formation face) of La Stampa 30 is ground by techniques, such as tape polish, 
and is flattened. La Stampa 30 extracts with a predetermined mold, and a metallic mold is 
created. A cushioning material is formed in the rear face of La Stampa 30 as shown in drawing 
IJf). A cushioning material can be formed by applying the resin layer 40 which has suitable 
elasticity. With thin-film-izing and the cushion film 40 of La Stampa 30, the below-mentioned 
substrate and adhesion of La Stampa are achieved, and capillarity is secured more. 
[0028]Next, the process of reproduction of the substrate using above-mentioned La Stampa 
(metallic master) is explained. As shown in drawing 2 (a), La Stampa 30 (or metallic mold 
incorporating La Stampa 30) is forced on the substrates 50 which are going to form an optical 
element etc., such as a glass plate, a resin board, and the circuit board. Forcing power can be 
carried out by installation of the press board 80 of the suitable weight shown in below- 
mentioned drawing 3, etc. The uneven pattern of La Stampa 30 is a pattern of the shape of a 
lattice which extends toward the other end from one end of La Stampa 30, for example, as 
shown in drawing 4. 

[0029]The resin 60 of a photoresist is applied to the end part of La Stampa 30, and it is made 
to permeate according to capillarity in the crevice between the substrate 50, La Stampa 30, 
and the uneven pattern of a between, as shown in drawing 2 (b) or drawing 3. It extends to the 
whole pattern by carrying out vacuum suction of the applied resin from the opposite hand of La 

J. , 
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Stampa 30. The supplied resin (spreading resin) is pressurized by necessity also with inactive 
gas, such as nitrogen gas (N 2 ), and spreads along'- with an uneven pattern by it on a substrate 

by [ from pushing and the opposite hand from 'the spreading side ] carrying out vacuum 
suction. * 4 

[0030]After exposing the resin 60 in an uneven pattern by methods, such as UV irradiation, 
and stiffening resin, La Stampa 30 is exfoliated from the substrate 50 (or alienation), and as 
shown in drawing 2 (c), the substrate with which the resin pattern was formed is created. For 
example, exfoliation can be carried out by spraying the mating face of La Stampa and a 
substrate in exhaust air from the circumference. Resin may be thermosetting resin etc. and is 
stiffened with heating in that case. ' 

[0031] Drawing 3 is an explanatory view explaining the- example of the substrate manufacturing 
installation used for the above-mentioned manufacturing process. In the figure, 210 lays the 
substrate 50 in a lower holder, and La Stampa! 30 (metallic mold) is held. The 1st chamber 70 
has covered a part of La Stampa 30, and the chamber; 70 forms a closed space with the holder 
210. The gas of this closed space was exhausted with the vacuum pump 90, and the 
atmospheric pressure of chamber 70 inside is relatively dropped rather than that exterior. This 
forms an inlet pressure (negative pressure) in the crevice between the substrate 50 and La 
Stampa 30. La Stampa 30 is suppressed by the substrate by uniform power with the weight of 
the flat press board 80 via the cushioning material 40..Although this functions on a substrate 
as a force means which forces La Stampa, they may be other force means, such as a spring 
and a cylinder. The substrate 50 and La Stampa 30 are uniformly stuck with thin-film-izing and 
the cushion film 40 of La Stampa 30. The resin feeding means 100 which carries out dropping 
supply of the resin is formed in the circumference of La Stampa 30 at the flank of La Stampa 
30 of the chamber 70 exterior. 

[0032]The 2nd chamber 110 can be formed. The 2nd^qhamber 110 has covered other portions 
and resin feeding means 100 of La Stampa 30 which the 1st chamber 70 has covered, and 
forms the 2nd closed space with the holder 210. In the 2nd chamber 110, pressurized gas is 
supplied from inert gas supply sources, such as nitrogen gas which is not illustrated, via the 
force means 92, such as a regulating valve which adjusts the pressure of the pump which 
pressurizes nitrogen gas, or gas, for example. Thereby, the resin 60 dropped at the side edge 
part of La Stampa 30 is pressurized, and is pushed in between La Stampa 30 and the 
substrate 50. \ 

[0033]By the exhaust air and the force means 92 by the vacuum pump 90, air pressure 
difference is formed between the 1st and 2nd chambers, and air pressure difference is given 
between the substrate 50 and La Stampa 30 side part. In addition to capillarity, according to 
this air pressure difference, the resin supplied to the left side part of La Stampa 30 moves 
rightward from the left, and spreads in an uneven pattern. 

/ i' 
? " * 
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[0034]Since the breadth of resin is expectable according to air pressure difference, it is good 
also as being among the decompression and application of pressure which were mentioned 
above, being able to shift, and performing only ** one side. It may be the composition of 
providing the resin feeding means 100 whole in chamber 110 inside. 
[0035] Drawing 4 is an explanatory view explaining operation of the substrate manufacturing 
installation shown in drawing 3 . The figure is a key map surveyed from the upper part. The 
uneven pattern of the shape of a lattice which extends^in a longitudinal direction is formed in 
La Stampa 50. The resin 60 supplied to one end (left edge part) of La Stampa 30 moves the 
crevice between La Stampa 30 and the substrate 50 toward the direction of an another side 
end (right end section) according to capillarity .and air pressure difference. Resin fully spreads 
in a pattern. The viscosity of resin, air pressure difference, level-luffing-motion time, etc. are 
set up appropriately, and it is filled up with resin in an uneven pattern. 
[0036]Thus, the chamber 70 is pulled to a vacuum from the end surface for decompression, 
and is pressurized by necessity with nitrogen gas from; the end face of further others. 
According to the air pressure difference between the both ends of La Stampa 30 which this 
produces, the applied resin 60 permeates easily along with the uneven pattern between La 
Stampa 30 and the substrate 50, spreads uniformly in { an entire substrate, and forms a resin 
pattern in a substrate. 

[0037] Drawing 5 thru/or drawing 7 are the examples pf the diffraction grating which has the 
blaze effect manufactured by the invention in this application. In which example, "wooden 
clogs" does not exist in the formed pattern. ^ m L 

[0038]The resin layer 61 from which drawing 5 constitutes a saw-like pattern on the substrate 
50 is formed, and the lower part of each saw shape has risen from the surface of the substrate 

50. , 

[0039]The resin layer 62 from which drawing 6 constitutes a pattern stair-like on the substrate 
50 is formed, and each staircase shape has risen from the surface of the substrate 50. A field 
without the resin layer 60 can also be formed. 

[0040] Drawing 7 is the example which created the pattern on the conductive film 51 created on 
the substrate 50. Since the resin layer 63 which constitutes a pattern does not have "wooden 
clogs", it can expose the conductor film 51 between patterns, and can make wiring connection 
to the conductive film 51 directly. ' 

[0041]Thus, according to the embodiment of the inception, resin is supplied to one side of 
original recording, and what resin is broadly drawn for in the pattern of original recording (it 
extends) becomes possible by carrying out a vacuurr^draw from the opposite hand of original 
recording. ^ v . 

[0042]lt becomes possible by applying a pressure to resin from one side of original recording 
to open resin to the pattern of original recordinjg. : ' 

v 
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[0043]lt becomes possible by combining the above-mentioned vacuum draw and application of 
pressure to open resin broadly to the pattern of original recording. 

[0044]Since resin is attracted positively (or application of pressure), restoration is completed 
rather than restoration into the original recording pattern only by the capillarity of resin for a 
short time. s*°" 

[0045]Since a metallic master is used as original recording, it is hard to carry out pattern 
collapse. , . .J 

[0046]By making thickness of original recording thin and arranging a cushioning material at the 
rear face, a substrate and original recording stick 'an equivalent pressure, and adhesion and 
the homogeneity of thickness improve. v 

[0047]Since it is possible to form an element without "wooden clogs", it is suitable for 
manufacture of the element and panel which reflect lights, such as a diffraction grating and a 
reflective (exposure) board of an LCD panel, in the specific direction. 

[0048]Since it is possible to form a pattern without "wooden clogs", as shown in drawin g 7, it is 

, *< • — 

possible to form the pattern film which can contact this conducting film that carries out an 
opening on a conductive film. 

[0049]Although said example explained the photoresist process as a thing of a positive type, 

an equivalent effect can be acquired also by the process of a negative mold. 

[0050]Although resin was made to permeate one way in an example, degassing is provided in 

a part of La Stampa, resin is applied to the circumference of La Stampa, inactive gas etc. are 

sprayed from the circumference, and resin is good |or< the center of La Stampa as for a method 

of the other side. 

[0051] 

[Effect of the lnvention]ln [ as explained above ] the manufacturing method and manufacturing 
installation of a substrate of this invention, It faces reproducing the pattern of original recording 
on a substrate, it becomes possible to draw resin in the crevice between a substrate and 
original recording broadly, it becomes possible to fully open resin also in the large pattern in 
comparison, and the penetration time of resin is also shortened. The thing of the resin pattern 
which does not have "wooden clogs" on a substrate cap be carried out that it may be high 
degree of accuracy. . % ,\ c 



[Translation done.] iff a) ! 
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CLAIMS 

[Claim(s)] 

[Claim 1]Double a substrate and original recording in which an uneven pattern was formed flat- 
tapped, and make resin permeate over this mating face of said substrate and said original 
recording from the one end side of said original recording, and. Rather than the one end side 
of said original recording, set up relatively atmospheric pressure of the another side one end 
low, and said resin is drawn in an uneven pattern of said original recording, A manufacturing 
method of a substrate which obtains a resin pattern which stiffened resin which spread in an 
uneven pattern of said original recording, estranged said substrate and said original recording, 
and was transferred from said original recording on'said substrate. 
[Claim 2]A manufacturing method of the substrate according to claim 1 performed when 
relative setting out of said atmospheric pressure performs suction from another side one end of 
said original recording. 

[Claim 3]A manufacturing method of the substrate according to claim 1 which performs relative 
setting out of said atmospheric pressure by [ of said original recording ] pressurizing one end 
on the other hand, and decompressing another side one end of said original recording. 
[Claim 4]A manufacturing method of the substrate according to any one of claims 1 to 3 to 
which osmosis of said resin is performed by capillarity.. 

[Claim 5]A manufacturing method of the substrate according to any one of claims 1 to 4 which 
said original recording is a metallic master of a thin film, and a cushioning material is formed in 
the non-pattern surface side side, and is made as [ become / doubling with said substrate and 
original recording / uniform ]. a 

[Claim 6]An uneven pattern is formed in a substrate and a pattern surface side, and pressurize 
original recording in which a cushioning material was formed, and it doubles with a non-pattern 
surface side flat-tapped, A manufacturing method of a substrate which obtains a resin pattern 
which made resin permeate over this mating face of said substrate and said original recording 



http://wvw4.ipdl.inpit.go.jp/^ 9/4/2008 



JP,2002-086462,A [CLAIMS] 



Page 2 of 2 



from one end on the other hand, stiffened resin of said original recording which spread in an 

uneven pattern of said original recording, estranged said substrate and said original recording, 

and was transferred from said original recording on said substrate. 

[Claim 7]A manufacturing method of the substrate according to any one of claims 1 to 6 in 

which said resin is thermosetting or a photo-setting; resin. 

[Claim 8]A manufacturing installation comprising: 

A force means which forces on a substrate La; Stampa in which an uneven pattern was formed. 
Air pressure difference means forming which givesvair pressure difference to said substrate 
and both sides of La Stampa, and a resin feeding means which supplies resin to a side with 
high atmospheric pressure relatively among both sides of said La Stampa. 

[Claim 9]A manufacturing installation comprising: 

A force means which forces on a substrate La Stampa in which an uneven pattern was formed. 
It is a wrap chamber in said substrate and at least a part of La Stampa. 
A pressure reducing device which decompresses atmospheric pressure in said chamber. 
A resin feeding means which supplies resin to.the circumference of La Stampa of said 
chamber exterior. r 

[Claim 10]The manufacturing installation according to ; claim 9 provided with a boost means to 
increase atmospheric pressure to said chamber exterior. 

[Claim 11]The manufacturing installation according ; to : claim 9 or 10 provided with a cushioning 
material which intervenes between said La Stampaand said force means, and forces said said 
La Stampa on said substrate uniformly. 

[Claim 12]The manufacturing installation according to any one of claims 8 to 1 1 in which said 
La Stampa is a metallic master of a thin film. 



[Translation done.] 

. i v\ r. 

\i . A 



http://www4.ipdl.inpit.go.^ 9/4/2008 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-086462 
(43)Date of publication of application : 26.03.2002 



iOlntCI. B29C 39/24 

B29C 39/10 
B29C 39/26 
B29C 39/42 
G11B 7/26 
// B29K101H0 



11 Application number : 2000-284988 (71 Applicant : SEIKO EPSON CORP 

!2)Date of filing : 20.09.2000 (72)Inventor : FU JD EHCHI 

NAGASAKA KIMIO 



i4) METHOD AND DEVICE FOR PRODUCING SUBSTRATE 

i7)Abstract: 

ROBLEM TO BE SOLVED: To provide a method and a device for 
•oducing a substrate, in which a resin pattern free from an unevenness 
an be formed on the substrate. 

OLUTION: The substrate (50) is allowed to coincide with a master disk 
10), in which uneven patterns are formed, on one face. 'A resin (60) is 
5aked along the coinciding face of both the substrate and the master 
sk from the end side of one hand of the master disk and also the 
:mospheric pressure of the other end side is established relatively lower 
\an end side of one hand of the master disk and thereby the resin is 
jlled into the uneven patterns of the master disk. The resin spread in 
le inside of the uneven patterns of the master disk is cured and the 
jbstrate is separated from the master disk and a resin pattern 1 
anscribed from the master disk is obtained on the substrate. 
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